per 



OP? Datr n/ll/ni Appln. »n S5S18 / qn 
AOJP Pate 19/12/^1 ^CT Number Pr.T/FR9n/nn?.85 



DEMANDE INTERNATIONALE PUBLIEE EN VERTU OU TRAITE DE COOPERATION EN MATIERE DE BREVETS (PCT) 



(50 Qatfinctdoi Imlcfutloule dcs bfncti ^ 
A61F2/44,A61B17/W 



Al 



(11) Numm dc pobllcatioo litmitlMalc: WO 91/16018 

(43) Dttc de paMkariM tBfcrttttoult : 31 octobre 1991 (3M0.91) 



(21) N«m^ dc U dcwwde litermatioaalt: PCT/FR90/0Q2B5 

(22) Dtte de d^ iMmadoMl: 19 avril 1990 (19.04.90) 

(7t)(72)DiMUtactlBVfitmt BREARD. Francis, Henri 
[FR/FRI; 13. me FriinU F.75014 Paris (FR). GRAF. 
Henry [FR/FR]; 12, quai Jules-Coannont, F-69002 Lyon 
(FR). 

Hd) Maadfttaire: CABINET MALEMONT; 42, avenue du Pre- 
sident-Wilson, F.75U6 Paris (FR). 

(81) Etan AU, JP, SU. 



Arte nppoff it fsdisrd^internuUmah, 



650 62 C 



(SA-ntkuteeeutf intbrvertebral stabilizer, and method and apparatus for determining 

OR CONTROIUNG ITS TENSION BEFORE mS PLACED ON THE BACK BONE 

(54)T1iR: STABIUSATEUR INTER-VERTEBRAL SOUPLE AINSI QyE^OCEDE APPAREILL^G^^^^^ DE- 
TERMINATION OU LE CONTROLE DE SA TENSION AVANT MISE EN PIACE SUR LE RACHIS 




(S7)AkAnel 

A« imcrvenebnl «>bilizer»«pmi«s ooe or mo«!p£S* tt«ament(») (Ut. lb). of *h«h hu ^^J'l}??^^ 
onto two mpeaivt vtncbrM ind/or » linked to two mpiW etemwtt (i 3) weh u jcrew. (2. 3) wnh frtc he«dj (4) which an 
be impiuittd in i«p«ive vcndwe (V,. V,). A method tnd «i .ppat,tus for *««":»"»^«'??"'"»"'^ !!!I'X"th?im" 
t«vet5«l «.bUfaerbefo« it b pfcti on the backbone .re else de«^bed. lite method, which » '^^^ 
pl»t«tion in each of said vertebrae (V,. of a respecuve rigid rod exieitding ouis.de the P^'^'^S^^y-'^^^^^^^lf 
pair of neighbouring rods, immobilizing both said rods in an initial poimon and, if the pain to be eliminated by said stabi- 
lizer penisu, altering the distance between said rods. TTjen, said rods are immobiliwd in their new p«.tions » »**.f 
tot i»e«rried out TTiese operations may be repeated uniU said pain disappears, and the eoneei length of the ligament » de- 
duced from the Tinal distance between said rods. 



I IV I. ^-"^""^^ invcmion conccrnc un siabilisatcur inicr-vcrtcbral qui comprend un ou plusicurs ligamcni(s) sou 

plc(s) (I. Ij. lb) chacun mum de .noycns d accrochagc a deux vertebrcs rcspcajvcs ci ou associc(5» a dcu\ oraancs dc rcienue (-» 
3). ids que des vis C. M a tete libre (4) impbniables chacunc dans une vcncbre rcspcajvc (V,. V,). La prcscnic mveniion a ew 
lemcni pour objei un proccde. cl I'appareillagc associc. pour determiner nu conirolcr la tcns'ion d'un icl siabilisaicur inicr' 
vertebral avam sa mise en place sur Ic, rachis. Cc procedc, mis en ccuvrc aprcs implaniaiion dans chacunc des vertebrcs 
concernees (V,, V,). d'une.iigc rigide rc^peaive se prolongcanl iinrs du corps du paiicni. consisic. pour chaquc pairc de tiacs 
voisines, a immobiliscr les deux ligts dans unc position iniiiaic ci. en cas de persistence dc la douleur doni la cause doit etre 
suppnmce par Ic stabilisateur, a modincr la distance enirc les liges. puis a immobiliscr ces dcmicrcs dans leur nouvdle posi- 
tion relaiivc cl a effeauer a nouveau le lest de douleur, cc cycle d'operaiions ciant cveniucllcmcnt repcic jusqu'a ce que la- 
diie douleur disparaissc, la longueur a donncr au ligament ctam deduitc de la distance alors atteinic enire les deux liges* 
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Supple Intervertebral stablllsjr as well as process and apparatus 
for determinInQ or verifying Its tension before Instal lation on the 

spinal column. 

The present invention relates to an inten/ertebral stabiliser to be installed 
between at least betv^een two vertebraes to con-ect defects in the spinal column. 

Throughout the specification and claims* the words supple and flexible 
are utilised* however, different meanings are accorded to these two words. The 
v;ord "supple** is related to objects that can change shape according to forces in 
all directions and keep that shape until other forces are applied: they can be 
easily folded and unfolded without breaking or damaging. The word "flexible" on 
the other hand is related to objects that can change their shape according to 
certain directions, hov;ever, will return to their initial position. They can be 
cun/ed but can't fold and unfold. 

Inter-vertebral stabilisers currently used to attenuate the often painful 
effects of diseases of the spinal column, such as scolioses, nucleus pulposus 
herniations or lumbar instabilities, take the form of metal plates or rods that are 
fixed to the vertebrae or to their spines, along the affected section of the soinal 
column, which has the drawback of completely immobilizing the vertebrae, 
hence of restricting or even completely preventing flexional or torsional 
movements of the patient's trunk. 

The present invention has for its objective the provision of an inter- 
vertebral stabiliser either implanted or capable of being implanted which will 
overcome the aforementioned difficulties. 

In preferred aspects the present invention also aims at providing a 
process for determining or .verifying . tension of such inler-veriebral stabilisers 
according to the present invention and providing apparalus for carrying oui 
these processes. 



la 

Accordingly, the present invention provides an inter-vertebral stabiliser 
adapted to be installed between at least two successive vertebrae comprising 
one or more supple ligaments and two retaining elements, each said retaining 
element having a free head for fastening a said ligament thereto, and each said 
ligament being provided with fastening means for fastening it to a respective one 
of said retaining elements whereby, in use. said retaining elements are 
implanted into a respective said vertebrae and at least one said ligament is 
fastened to said retaining elements. 

According to a further aspecf, the present invention provides an inter- 
vertebral stabiliser Installed between at . least two successive vertebrae, 
characterised in that it comprises one or more supple ligaments, each said 
ligament being provided with fastening means fastening the ligament between 
said two vertebrae with two retaining elements, each of the two retaining 
elements being implanted in a respective one of said vertebrae. In accordance 
with a still further aspect, the present invention provides an inter-vertebral 
stabiliser when installed between at least two successive vertebrae, said 
stabiliser comprising one or more supple ligaments, each ligament being 
provided with means for fastening it to the two respective vertebrae. 

Advantageously, the or at least one supple ligament has the general form 
of a closed loop or, alternatively, is provided with a ring or a closed loop at each 
end thereof, whereby the ends of each ligament constitute said fastening means 
through which said ligament rzr. be fastened by hanging to a spine or any other 
protrusion of a respective vertebra. When retaining elements aru provided, e?ch 
of them, being preferably a screw, is advantageously formed with a free head for 
fastening a respective end of the corresponding ligament. 

There is thus obtained a supple or semi-elastic inter-vertebral stabiliser 
which, according to its mode of implantation, on one side only or on both sides of 
the spines of the vertebrae co.icerned, on the front face or the rear face thereof, 
with a single ligament or with several ligaments chained together or even 
crossed with each other, makes it possible to compensate for all sorts of defects 
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or deformations of the spinal column by permitting sufficient clearance between 
the vertebrae not to hinder the patient in the flexional or torsional movements of 
his trunk. 
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Apart from this main advantage, the Lnter-vortebral atablLlzer according 
to the invention is extremely eimple to LnatalL: it aufficea to engage the end 
of each ligament around for example two vertebral spinoa or two screws pre- 
implanted in the vertebrae. 

To prevent any a lipping of the ligament once it has been put in place, ir 
the case where retaining elements, such as screws, are used, provisions Lt 
also advantageouBly made for fitting onto each retaining element, a removable 
cap that is radially over-d unena ioned in relation to the head of the retaining 
element. The same effect can be obtained by alternatively providing the head 
of each retaining element with a lateral projection for retaining the 
ligament . 

Before putting the stabilizer In place on the spinal column, its tension, 
i.e. the length at rest of the, or of each, ^*"^^^ ligament, will naturally 
have to be determined precisely in accordance with the seriousnees of the 
defect to be corrected and, for this purpose, the present, invention proposes 
a process implemented after implanting, in each of the vertebrae concerned and 
at the point at which the corresponding ligament Is to be fixed, a 
corresponding rigid rod extending out of -ye patient's body, thla process 
being characterized In that It consists, for each pair of adjacent rods, in 
Immobilizing the two rods at a predetermined distance from one another and, 
in the event of persistence, after a given time period has elapsed, of the 
pain the cause of which the stabilizer Is Intended to remove, In modifying the 
distance between the rods by a certain pitch and then laroblllzlng them In 
their new relative positions and carrying out the piln test once again, this 
cycle of operations being repeated. If necessary, until the said pain 
disappears, the length at rest to be given to the ligament then being deduced 
from the value of the distance then reached between the two rods. 

This process can also be implemented for verifying and modifying the tension 
of one or more ligaments already In place on the spinal column, when the 
patient experiences pain after a leas or more long period of use. 

Another object of the invention is to provide an apparatus for determining 



the cena.on of an i.uor-vertebral BtabiUzer according to the iavention before 
it 19 put ,nto place on the 8pLnU column, the 3aid appa-atus. being characterised 
-n that it comprLsea a Bet of at least two roda each having an end for 
implantation in the corresponding vertebra, these rode being aeaoclated at least 
with a rigid link of adjustable length designed to join them together at a 
point remote from their implantation ends. 

According to a preferred kmbodijnent. the implantation end of each rod is 
constituted by an element having a head onto which is reoavably fitted an 
extension piece forming the remaining portion of the rod, designed to recaive 
the rigid length-adjustable link. 

Once tr. operation of detaminlng the tension of the intar-rertabral 
stabilizer has been completed, the end elements of the rods, which wiii 
preferably be screws, can be advantageously held in place in the vertebrae to 
form the ligament retaining elements, and the ligament, after being produced to 
the length calculated using the process according to the invention, can easily 
be engaged around the said screws by sliding along the extension pieces before 
they are reouved. 

The rigid length-adjustable link can, for its part, take varioue fonae, the 
simplest being that of a thin bar and two collars that can be fitted reepoctively 
onto the two rods and are provided with means for slidably supportin9 the bar 
between them, a bar locking member being provided on each collar. 

Advantageously, the apparatus according to the invenMon further cooprisea 
an instrument for determining the length at rest of the ligament, which la formed 
by two croaaed lege articulated on one another at their middle, the anda of the 
lege located on the same aide of the articulation each having a aubataatially 
semi-circular contacting portion, which ia applied onto the head of the 
corresponding retaining element. In thia way, it ia poaaible to determine between 
the other enda of the two lege of this instrument the length required for the 
ligament to be implanted, which can be measured using a graduated nUe. 

Embodimenta of the inter-vertebral stabiliser according to the invention, 
together with a process and an apparatus for determining their tension, will now 
be described in greater detail, but non limitatively, with reference to the 
accompanying drawings, wherein: 



- a ;ure i show, a aide vtow ,n pArtL^l cro.iB-Bect ion of the Lntar-vertabral 
atibilUer according co che firot embodiment of the invention; 

- figure 2 ia a front view of an inter-vertebral atablUter according to the 
second embodiment of the invention; 

- figurea 2a and 2b ahow alternat -./e embodunenta of the atibLllzer of figure 

2; 

- figurea 3a, 3b and 3c illuotrate one of the ligament retaining elaoMnta 
of the atabiiizer of figure 1; 

" 'iqfuf*" 4a and 4b ahow, in longitudinal croaawaactlonal vl«w and In front 
view reapactively, one of the ligaioent retaining alenMnta of the atablLlzar of 
figure 2; 

- figure 5 ia a aide view, in partial croaa-aection, of the appAxatua 
according to the invention, repreaented in uae on two adjacent vertebrae; 

- figure 6 ia a croaa-aectional view along line Vl-vi of figure 5; 

- figure 7 illuatratea, in its poattion of uae, a auppleiDontary accessory 
of this apparatus, deaigned to determine the length at rest of ths ligasMnt; and 

" su^^^^ represents the apparatus of figure 5 as used for th« insertion 
of the^flisiiie ligament around the retaining elesMnts. 



Figure 1 ;:epresents two adjacent vertebrae, VI, V2, of a patient's spinal 
column, linked by an Inter- vertebra I stabillxer according to the invention, which 
is cor posed of a^ H ewthts ligament 1 in the form of a closed loop aiid of two 
screws 2,3 each implanted In a corresponding vertebra to retain ligament I 
between them, said ligament being simply engaged around the widened cylindrical 
heads 4 of the screws, emerging froa the vertebrae. Ligament 1 Is an artificial 
ligament made' of -Dacron- (registered trade-mark) or of any r h in "^ff^il^ I m i 
plasties material, ^ ' j n mn 

As Dore clearly shown in the longitudinal cross-sectional and front views 
of flguree 3b and 3c, the head 4 of each screw comprises an aacial blind hole 5 
having a hexagonal croas-aection. In which a hexagonal key can be engaged in 
order to implant the acrew in the corresponding vertebra. 

After ligament 1 has been put into place around the acrewe thua Implanted, 
hole S of each of said screwa ia closed using a flat circular cap or plug 6, 
shown alone in figure 3a, aaid cap. the diameter of which is substantially 



Ucqer than that of head •> of tho acrew, heliiq acrawed by cnaana of a central pin 
7 with a threaded end into a threaded bore 3 opening In the bottooi of hole 5. 
To accomplish this screwing operation, use is made of a special Jcey cooperating 
with two slots. 9,9a. formed on the periphery of each cap 6. Alternatively, each 
c-p may be provided with a central hexagonal bore and screwed on the head 4 of 
the corresponding screw by using a hexagonal key engaged in thl. bor By 
projecting radially right around the corresponding heads 4 of the ecrewe, the 
two cape 6 preclude any liJcelihood of ligament I slipping off the eald heads, 
aa illuatrated in figure 1. 

The caps 6 are particularly useful when the ^•"^"^-'^^J^^^ atebiUrer 
according to the invention compriaea several aupplamentary^liiiiitaH llgafl-nts, 
such as illustrated at la and lb in figure 1. chained together with first 
ligament 1. on the .rertebrw preceding and following the two de.lgnated by 
VI, V2, with the help of the same number of suppleawntary retaining acrewa. 

in the case illustrated in figure 2, in which only one ligament 1 In the fonn 
of a closed loop will have to be interposed between only two succeaalve vertebrae 
VI, V2, the head 4 of each -.crew 2 or 3 can be provided alternatively with a 
lateral projection 10 of suitable height, ae represented in profile and In front 
view In flgurea 4a and 4b. In thla case. It will be nece.aary flrat of all to 
Inplant the two acrawa 2,3 by orientating their projections 10 oppoalte one 
another ao that ligament I can be then alld without any Impediment around their 
heada 4, after which the acrewa will be given an acldltlonel half-turn to place 
projectlona 10 In their ligament retaining poaltlont. aa ahown In figure 2. 

The mter-vortebral atablllter according to the Invention aakma It poaalble, 
according to Ita poaltlonlng, to combat numeroua paWful dlaeaaea affecting the 
aplnal column. The atablllxer ahown In flgurea 1 and 2 la put Into piece on the 
rear face of vertebrae VI. V2 and on one side only of their aplnea A1.A2. Howler, 
depending on the type of dleeaee to be treated. It la poaalble to uae twc 
Btabillrera according to the invention, mounted on either aid. of vertebral 
eplnea A1,A2 or crossed between the two vertebrae V1,V2, on the front or rear 
face thereof. In all cases, however, it la neceaaary to determine the ten.lon 
of the Btabillxer, i.e. the length at rest of If ligament 1. accurately before 
It la matalled, as a function of the serlouaneaa of the defect to b« corr«rted. 



For tr.i9 pucpoae. the pr^aenr. ;nv.,ncion protwaas proc-»9 and an appar ua for 
^ta ^.T.plementat.on, which -.li now be described wirh reference to fiqurea 5 to 



d. 



Aa Lt can be seen, the basic accessor iea of this apparatus ari two rLgid 
rectilinear rods, U,i2. which are fixed in the respective ver-.ebrae vi,V2 by 
their ends which, in the preferred embodiment represented in figure 5. are formed 
by screws 2,3 of what is to become the atabUUer. Bach screw la iaplanted In 
the way described Above after a local aurglcal inclalon haa been <Mde In the 
patlent-a back In front of each vertebra Cor uncovering It. Each rod 11,12 la 
completed by a cylindrical extension piece 13 navlng a threaded end 14, which 
U fitted onto the head 4 of the corresponding acrew by screwing into its 
threaded bore 8 after removal of cap 6. For this purpone. the. free oppo.lte end 
of each extension piece 13 is provided with a hexagonal head 23 suitable for 
receiving a tightening key. it will also be noted that each extension pieca 13 
lias a .oot 13a which flares progressively until its diameter la substantially 
equal to that of the head of screw 4 onto which it Is fitted. 

The two rods 11,12 being thus urplanted so as to extend out froo the 
patient's back D. they are joined in th-j vicinity of their free ends 14 by - 
rigid link li cf adjustable length and, by means of the Utter, the distance 
between the rods is adjusted to a value that is predetenninod as a function of 
the nature and the seriousness, p.eviously diagnostd, of the defect to b« 
corrected on the spinal column. 

After the two rods have been thus Imooblllzed in this initial position, the 
incisions In the patient's back are closed up and the patient is made to undergo 
a test which consists in verifying whether, at the end of a given period, 
possibly one to two days, the patient still experiences pain. In the affected area 
of the spinal column, if this Is the case, tho spacing between rods 11,12 la 
slightly modified, generally for bringing them closer to one another 
(compression), by acting on the length of link 1,5, and the pain test la repeated 
ovp- substantially the same period of tuw as before. 

This dual operation will be repeated If necessary, preferably with a constant 
pitch of change in the spacing of rods 11, 12. until the patient no longer 
experiences any pain in the back. Once this result haa been achieved, the length 



at reot required --oi :n« Uqamenr. r.o bs impi anted natueen the vertebra., is 
Measured or calculated with .nax i.wjm nccuracy. 

:i practice, nha maxiTim number of succeeBlve cycles of verlfyirK; operations 
iaading -.o the elur.inatior. or pain wi^ be three and, if the pain proves to 
persist aft^r these three cycles of operations, this -iU n>ean that the defect 
that causes it is not present in the pair of vertebrae tested and the process 
according to ti.e uivention -iu then have to be applied to the fcUowing p«tr 
of vertebrae or successively on tho following pair{8) of vertebrae, until the' 
pain disappears. 

Of course, when several^ M i i il i l s ligainents are to be chained together, sucht 
as 1, la and lb (figure 1), over a long section of the spinal column, the above 
described process will be applied siaultaneouely to all the aucceaaive vertebrae 
to be treated, using as many rods 11.12 as there are vertebrae and Joining then 
two by two using length adjustable links auch aa 15. 

This link, which is more clearly represented in figure 6, ia In fact formed 
here by a chi.. cylindrical bar 16 retained on two collars 1?,18, each of which 
ia fixed to a corresponding rod 11, 12 by means of a Itxrk scrww 19. Bar 16 ia 
more precisely housed so aa to be able td slide freely In a groove 20 of each 
of collars 17.18 and Is locked therein, after the spacing of the rode haa been 
adjusted, by head 21 of lock screw 19 ef the correapcndlng collar. Alternatively, 
of course, link 15 can take the for.o of a device with threaded rods with reversed 
acrow pitches, which could even be fitted with a syeten for directly measuring 
the spacing between rode 11.12. 

The length to be allocated to the ligament caj. be derived, by a 
trigonc«etrical calculation, from the distance d oeajiuriKl, for exaaiple near 
link 15, between rode 11,12 Immobilized In. the right position. According tc an 
additional feature of the invention, however. It la possible, as an altsrnatlve, 
to measure dlrecM,- -.^e length to be allocated to ligament 1 b«twMn heads 4 of 
acrewB 2,3 by using an Lnatruaent which will now be deacrlbwl. together with ita 
mode of use, with reference to figure 7. 

Aa It can be seen, this inatrument 24 for determining the length of the 
ligament takee the general form of a -pair of aelaaora' and la more apeclflcally, 
formed by two lege, 25,26, of the same length, which cross In their middle and 
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ligament can he fastened by hangmq over the head 4 of a ceapectLve retaining 
screw 2 or 3. 

According to another aLternative embodiment shown on figure. 2b, the ligaaent 
Id of the stabilizer, having the form of a closed loop, is passed through himaelf 
5 for defining a first end loop 43 which is engaged around the spina of a 

respective vertebra Vj, At its second er.d, the liganent Id is placed Around spine 
A2 of the lower vertebra Vj, then re-passed through hioeelf for forming a second 
end loop 45 after insertion of a locking pin 44. Spines Aj and A, here play the 
role of the retaining screws 2,3, but it goes without saying that ligament Id 
10 ot figure 2b can also be associated with such screws, as those 1 and Ic of 

figures 2 and 2a. Inversely, ligaments 1 and Ic of figures 2 and 2a can be 
fastened by an hanging connection directly over spines A^ and Aj of vertebrae 
and V;, without the use of retaining acrewe, as the ligaaent Id of figure 2b. Of 
course, a chained arrangeoient of a plurality of ligaments, as the one eho%m on 
15 figure 1, nay also be obtained with the embodLmenta of figures 2a and 2b, by 

tneane of pre-implanted retaining screwe or by direct fastening over the apines 
of the vertebrae concerned. 

For their part, screwe 2,3 could be replaced by any other retaining eleoent 
capable of being iaplanted in a vertebra and provided with a free head for 
20 faatening a ligament end thereover. 

FurthenDore, rods 11, 12 of the apparatue of the preeent invention can be 
made in a aingle piece, the two-piece form of embodiment described abo%4 being 
preferable, however, when ligament retaining eleaenta, such ae ecrewa, are ueed 
because, in this case, it precludes the need to reimplant said retaining eleaenta 
25 after the preliminary operation for detennining the tension of the stabiliser. 

It should further be pointed out that the screws or other retaining elements 
2,3, their cape 6 and rods 11,12 will preferably be made from a bio-conpatible 
metallic alloy. 
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THr CLAIMS DF FININ^- ^HF INVPNITIDN ARg AS FOLLOWS 



1. An inter-vertebral stabiliser adapted to be installed between at least two 
successive vertebrae comprising one or more supple ligaments and two 
retaining elements, each said retaining element having a free head for fastening 
a said ligament thereto, and each said ligament being provided with fastening 
means for fastening it to a respective one of said retaining elements whereby, in 
use, said retaining elements are implanted into a respective said vertebrae and 
at le -ist one said ligament is fastened to said retaining elements. 

2. An inter-vertebral stabiliser installed between at least two successive 
vertebrae, characterised in that it comprises one or more supple ligaments, each 
said ligament being provided with fastening means fastening the ligament 
between said two vertebrae with two retaining elements, each of the two 
retaining elements being implanted in a respective one of said vertebrae. 

3. The inter-vertebral stabiliser according to claim 1 or claim 2. characterised 
in that the or at least one supple ligament has the general form of a closed loop, 
the ends of which constitute said fastening means. 

4. The inter-vertebrai stabiliser according to claim 1 or claim 2. characterised 
in that the or at least one supple ligament is provided, at each end thereof, with a 
ring or a dosed loop constituting said fastening means.- 

5. The inter-vertebral stabiliser according to claim 1 . characterised in that 
each of the retaining elements is provided with a removable cap. radially over- 
dimensioned in relation to the head of the retaining element, on which it can be 
fitted. 

6. The inter-vertebral stabiliser according to claim 1 . characterised in that the 
head of each retaining element is provided with a lateral projection for retaining 
the ligament. 
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7. An inler-venebral stabiliser when installed between at least two 
successive vertebrae, said stabiliser comprising one or more supple ligaments, 
each ligament being provided with means for fastening it to the two respective 
vertebrae. 

8. Process for determming or verifying the tension of an inter-vertebral 
stabiliser according to any one of claims 1 to 7. before its installation on the 
spinal column, this process, which is implemented atter the implantation, in each 
of the vertebrae concerned and at the point at which the corresponding ligament 
is to be fixed, of a corresponding rigid rod extending out of the patient's body, 
being characterised in that it consists, in the case of each pair of adjacent rods, 
in immobilising the two rods at a predetermined distance from one another and. 
in the event where the pain, the cause of which is to be removed by the 
stabiliser. Is persisting after a given time period has elapsed, in modifying the 
distance between the rods by a certain pitch, and then in immobilising the latter 
in their nev* relative positions and in carrying out the pain test once again, this 
cycle of operations being repeated, if necessary, until the said pain disappears, 
the length at rest to be given to the ligament then being deduced from the value 
of the distance then attained between the two rods. 

9. Apparatus for Implementing the process according to claim 8, for 
determining or verifying the tension of an inter-vertebral stabiliser according to 
one of claims 1 to 8. before It Is put into place on the spinal column, 
characterised In that It comprises a set of at least two rods each having an end 
for Implanting in the resopctiva vertebra, the said rods being associated with at 
least one rigid link of adjustable length designed to join them at a point remote 
from thoir implantation ends. 

10. The apparatus according to claim 9, characterised in that the implantation 
end of each rod is constituted by the corresponding retaining element of the 
ligament of the said stabiliser and each of the rods is completed by a removable 
extension piece fitting onto the head of said retaining element. 
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11. The apparatus according to claim 10. characterised in that the said 
length-adjustable rigid link connprises a thin bar and two collars that can be fitted 
respectively on the two rods and are provided with means for supporting the bar 
slidingly between them, an element for locking the bar being provided on each 
collar. 

12. The apparatus according to any one of claims 9 to 1 1. characterised in 
that it comprises an instrument for determining the length at rest of the ligament, 
which is formed by two crossed legs articulated on one another at their middle! 
the ends of the legs located on the same side of the articulation each having a 
substantially semi-cfrcular contacting portion. 

DATED this 2nd day of May, 1 994 
FRANCIS HFNRI BRFARn c.^ ^ henry q R^p 
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ABSTPACT OF THE DISCLOSURE 

The present invention relater to an inter-vertebral stabilizer cooprising 
one or more^ f hsw ihk s ligaxnenta (1,1a, lb), each of them being provided with iMans 
for fastening it to two respective vertebrae and/or associated with tw retaining 
elements (2,3), such as screws, each of which is suitable , for being implanted 
in a respective vertebra (Vl,V2). 

The present invention also relates to a process, and the associated 
apparatus, for determining or verifying the tension of such an inter- vertebral 
stabiliser before it is put into place on the spinal column. This process 
consists in ijBplanting, in each of the vertebrae concerned (VI, V2), a 
corresponding rigid rod extending outside the patient's body and, in each pair 
of adjacent rods, in imDObilizing the two rods in an initiai position and, in 
the event where the pain, the cause of which is to be removed by the stabiliser, 
is persisting, in aodifying the distance bet%#een the rods, then in iflBK»biIisixkg 
the latter in their new relative positions and in repeating the pain teet, this 
cycle of operations being repeated, if necessary, until the said pain disappears, 
the length to be allocated to the ligament being deduced from the distance then 
attained bet%#een the tuo rods. 
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